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1. Preface

DISCLAIMER:

THIS INFORMATION AND SOFTWARE IS PROVIDED "AS IS" WITHOUT WARRANTY BY NEITHER TERRATOOLS GMBH & CO. KG NOR MICROSOFT CORP. OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT.

IN NO EVENT SHALL TERRATOOLS OR ANY OF ITS AFFILIATED COMPANIES OR SUBSIDARIES BE LIABLE FOR ANY SPECIAL, INCIDENTAL, INDIRECT OR CONSEQUENTIAL DAMAGES OF ANY KIND (INCLUDING BUT NOT LIMITED TO LOST DATA OR PROFITS), OR ANY OTHER DAMAGES WHATSOEVER WHETHER OR NOT ADVISED OF THE POSSIBILITY OF DAMAGE, UNDER ANY THEORY OF LIABILITY, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE AND INFORMATION.

THIS INFORMATION COULD INCLUDE TECHNICAL INACCURACIES OR TYPOGRAPHICAL ERRORS. CHANGES MAY BE PERIODICALLY ADDED TO THE INFORMATION HEREIN.
ASCII rules! This is our programmers quote. So they didn’t make a beautiful program 

for designing levels. Instead we had to mess around with ASCII lists ... 

In the final analysis this working method proved to be very effective. Small changes did not require the starting of a big program, they can be directly made in the wordpad or any other text-editor. Even creating complete levels is possible, with some imagination and abilities in calculating with hexadecimals.

The program has grown over the years, so did the ASCII-scripts. At the beginning no concrete definitions of the ownership of vehicles and buildings were made. This is the reason the building-list consists of wild assignments to the different opponents. 

In order to make the designing of levels easier for you, we are going to try to shed some light on the ASCII-confusion.

Stefan Karau

And the Level-team

2. Level-Scripts

All scripts are formatted in ASCII and they can be load in every Editor or in a word processing program (like Notepad, Wordpad, Word97, WordPerfect etc.). It is important, that you save the documents as a simple text. Notice the extension (what stands behind the dot). The extension for levels is *.ldf, vehicle and building scripts use *.scr. This extension (*.scr) is utilized also by the windows screensaver. A submenu opens by  [Shift] + right mouseclick on the file. Now you can choose the option [Open with...] which gives you a selection of different programs. Pick wordpad or another word processing program. Unluckily the *.scr files are too large for the wordpad. You have to user another program to open them. 

As soon as you start make a backup-copy of the files you change.

But I recommend not to change the vehicle and building scripts. Even the smallest alteration can result in inestimable changes in the game. I took us a year to balance all the vehicles out. 

Additionally an error message appears in multi-player games. This means that your opponents know that you’re cheating!

2.2. Structure for level-scripts

As mentioned in the preface all levels are defined by scripts. These scripts can be found in your Urban Assault directory in /Levels/. The single-player-level can be found in the sub-directory /Single, while the multi-player-levels are located in /Multi. The briefing and debriefing maps are in the directory /MBPix. 
In the Directory /Data/Scripts are the building and vehicle scripts located; but as mentioned before I do not recommend any changes in here.

Single-player-level that you created on your own are not included in a separated level-tree. Also it is not possible to select them separately. But you can give your self-made level a number that is already distributed in the single-player-directory and copy your level  into it. This will replace the original level with your own. But the names still remain.

The creation of multi-player-levels is much easier: Just copy the level into the multi-player-directory and the number of your level will appear in the list. But please notice that we have given names up to level number 159 in advance. This means that level with these numbers will have names. I would not entrust you to so this because these names are reserved for a possible coming level-CD. Installing this CD would delete your self-made levels.

2.3.    First steps for designing a level on the example of Hyde Park

I’m going to describe the changes on the level in different phases, so you can comprehend them. First of all make a backup copy of this level (/levels/single/l0101.ldf). You can check the changes directly after you added them by creating a new user in the save/load menu.

You can leave the original numbers, notes and comments by just putting a semicolon in front of the lines or areas you want to ignore. This will disable the previous values.

2.2.1.     Step 1: New positions and the number of units

First of all I want to assign new positions to some units. So I have to open the directory \levels\single\l0101.ldf . The sixth squadron in the list of the predefined units originally was placed in the right lower corner. I want to place this squadron near my Host Station.

I can find this in the ldf-file in the following section:

;------------------------------------------------------------

;--- Predefined Squads                                    ---

;------------------------------------------------------------

Therefore I change the coordinates of this squadron 

begin_squadron 

end 

from: 

pos_x 

=
9938

pos_y

=
-9901

to: 

pox_x

=
7313

pos_y

=
-4801

Piece of advice: Notice that the coordinates don’t end on 0 or 5. This may result in problems when generating predefined squads at the beginning of the level. Change the last figure of your calculated values (see How to calculate the coordinates) to values not dividable through five.

Afterwards I’m going to change the number of the vehicles in the squadron from 1 to 5. 

Initially:

num


= 
1

Changed to:

num


= 
5

2.3.1.    Step 2: New units for me and my opponents

The result is ... you better try on your own! But don’t matter now I’m going to add some units for me. First of all I copy the first unit belonging to owner 1 (that’s me!). Now I have 2 squadrons with the same coordinates in l0101.ldf. The second squadron must receive new coordinates. This is done in the following section:

;------------------------------------------------------------

;--- Predefined Squads                                    ---

;------------------------------------------------------------

From:

pos_x

=
8212

pos_x

=
-5812

To:

pos_x

=
7424

pos_y

=
-5024

Additionally you add another vehicle:

From:

vehicle

=
16

To:

vehicle

=
2

OK. I can also change the number of vehicles in the squadron but you already know how to do this. The opponent also gets a new unit. I copy the last squadron with owner 6 and I also distribute new coordinates:

pos_x

=
6974

pos_y

=
-4951

I also change the type of vehicle: 

vehicle

= 
22

Let’s take a look at the changes:

2.3.2. Step 3: New buildings

Now it gets more complicated. . In the list of building there are numbers for the buildings on the one hand and on the other hand there are hexadecimals. If you want to deploy power-stations, Flak Stations or Radar Stations, remember the hexadecimals of this building from list 6, single-player-list of buildings or list 7, multi-player-list of buildings.  Flak Stations and Radar Stations must be deployed on a sector owned by the faction the building belongs to. Power-stations can also be conquered but they have to be set on owner 7 otherwise they won’t work.

Just try to follow me:

I want a Resistance-power-station right in front of my Host Station, while the Ghorkov owns a Flak Station near his Host Station. The small Resistance-power-station has got the hexadecimal 3f and the Ghorkov-flak has the number 1e. I’m scrolling down to the occupation-map (blg_map) in the ldf-file. I change the sector with the coordinates 7 (East-West) and 4 (North-South). His number formerly was 00 which was changed to 3f. Now, I will check if this position is assigned to an owner. In order to do this I check this position in the owner-map (own_map) (yes, it is owner 01)

I do the same for the Flak Station: coordinates 4,4. Sector has to be occupied by owner 06.

Now, take a look at it...

2.3.3. Step 4: Upgrade-sectors

Now I want to add an upgrade-sector into the upper left corner of the level. So I add the following lines in the section “Tech-Upgrades“ in the ldf-file:

;------------------------------------------------------------

;--- Tech Upgrades                                        ---

;------------------------------------------------------------

begin_gem

sec_x
=
8
; (look at the map, the energy-wall is subtracted)  

sec_y
=
1
; (look at the map, the energy-wall is subtracted)


building
=
4
; (list 5, upgrade-buildings) 


type

=
3
; (list 3, sound output for upgrade sectors)


begin_action


    modify_vehicle
6
; (list 4, list of vehicles)

            
enable
=
1
; (list 1, ownership-list)


    end




    end_action


mb_status
=
unknown
; (This makes it invisible in the mission briefing) end
The comments after the semicolon are to demonstrate the function. You can leave them away because they are only for better understanding (and they don’t affect the program). Let’s take a look at the level now.

2.3.4. Step 5: A new Host Station

Now I copy the lines of the Host Station with owner 6. In the new section with the Host Station I change the following lines:

;------------------------------------------------------------

;--- Robo Definitions                                     ---

;------------------------------------------------------------

 owner

=
4

; (list 1, ownership-list)

vehicle

=
60

; (list 4, list of vehicles) 
 pos_x

=
4331

 pos_z

=
-9001

A new opponent is born. The other settings and descriptions for the keywords are to be found in list 2, list of keywords and in the chapter 2.6.2 conduct of Host Stations (Budgets and Delays). 

Now you have to enable vehicles for the Host Station. Otherwise it will be useless.

begin_enable
4


vehicle
= 32


; (list 4, list of vehicles)

end

2.3.5. Step 6: We are going to move the beamgate

In order to move the beamgate to another place, you should take a look at the landscape. There are two different types of beamgates: with or without an intersection. These beamgates use different numbers:

Beamgate with intersection (closed)


5

Beamgate with intersection (open)
 

6

Beamgate without intersection (closed)
  
25

Beamgate without intersection (open)

26

Accordingly to the landscape you have to chose your beamgate.

I change level 01 now the following way:

;------------------------------------------------------------

;--- Beam Gates                                           ---

;------------------------------------------------------------

begin_gate

sec_x

=
5

; (new position of the beamgate)

sex_y

=
6

; (new position of the beamgate)

closed_bp

=
25

; (no adjacent street-sectors)

 opened_bp

=
26

; (no adjacent street-sectors)

keysec_x

=
3

; (new position of the keysector)

keysec_y

=
4

; (new position of the keysector)

end

I deleted the second keysector (deleted the lines keysec_x and keysec_y). You may include 16 keysectors at maximum. If you followed the previous steps carefully, the keysector for the beamgate will be found on the same sector the Ghorkov flak is found.

Now I scroll to the maps. In the blg_map in position 2 (east-west), 7 (North-South) (add the edge!) there is the number 05 for the closed beamgate. I change this number into 00 (no special building). In the typ_map I change the values ca into 0d at the position 2,7. Now the beamgate is deleted from this position of the map.

Now we can take another look at it. 

2.3.6. Step 7: A Stoudson-Bomb is going to be deployed

Finally I want to add a stoudson-bomb into this level. To do this I add the following lines after the section concerning the hoststations.

;------------------------------------------------------------

;--- Superitem
                                           ---

;------------------------------------------------------------

begin_item    


sec_x

= 5

; (position of the bomb)


sec_y

= 4

; (position of the bomb)


inactive_bp
= 35

; (bomb frozen)


active_bp

= 36

; (bomb ticks)


trigger_bp
= 37

; (bomb explodes)


type


= 1

; (1=superbomb)


countdown

= 30000
; (in milliseconds, that are 30 sec)


keysec_x

= 2 

; (position of the keysector intersection)


keysec_y

= 7

; (position of the keysector intersection)


keysec_x

= 3 

; (position of the keysector houses)


keysec_y

= 2

; (position of the keysector houses)

end

You can distribute 16 keysectors at maximum. You have to insert the sectors for the keysectors by hand. The hexadecimals for the bomb-keysectors are f3 for normal and f4 for a sector with an intersection.

I scroll to the maps. In the  typ_map I change the hexadecimal of the sector 2,7 (think of the edge!) from the initial value to f4. the coordinates 3,2 are changed to f3.

Now the keysectors have the appearance of stoudson-bomb keysectors.

Done!

2.4. How to calculate the coordinates

All levels are separated into sectors. Each sector has a width and a height of 1200. The upper left corner is zero. Each level has a rim of one sector (the energy-wall). These sectors are defined in the typ_map. These sectors must be included. You can find hexadecimals: f8 (upper left corner), fc (top), f9 (upper right corner), fd (right side), fa (lower right corner), fe (bottom), fb (lower left corner), ff, (left side).

If you want to place a unit on the sector with the building type Hex 33 (see image 1, levelmap), so you calculate:

West-east axis:

(number of sectors + the half sector) x (width of the sector)

2,5 x 1200

=  3000

sec_x

= 3000

North-south Axis:

(number of sectors + the half sector) x (-width of the sector)

3,5 x (-1200)

= -4200

sec_z

= -4200

This means that the unit is right in the middle of the sector. If you don’t want the unit to be right in the middle of the sector, just change the first decimal place. But notice: don’t position units and hoststations onto the edge of a sector (slurp). This may cause the vehicles to drop through this slurp and disappear from the environment. Just replace the last number of your sum by a number other than 5 or 0. This will work.

The example from above will look like this:

sec_x

= 3001

sec_y

= -4201 

typ_map =

        6 6

        f8 fc fc fc fc f9 

        ff 00 00 00 00 fd 

        ff 00 00 00 00 fd 

        ff 00 33 00 00 fd 

        ff 00 00 00 00 fd 

        fb fe fe fe fe fa 

    own_map =

        6 6

        00 00 00 00 00 00 

        00 00 00 00 00 00 

        00 00 00 00 00 00 

        00 00 00 00 00 00 

        00 00 00 00 00 00 

        00 00 00 00 00 00 

    hgt_map = 

        6 6

        80 80 80 80 80 80 

        80 80 80 80 80 80 

        80 80 80 80 80 80 

        80 80 80 80 80 80 

        80 80 80 80 80 80 

        80 80 80 80 80 80 

    blg_map = 

        6 6

        00 00 00 00 00 00 

        00 00 00 00 00 00 

        00 00 00 00 00 00 

        00 00 00 00 00 00 

        00 00 00 00 00 00 

        00 00 00 00 00 00

end

Image 1,  Levelmap

2.5. Ownership-assignment

The owners are going to be defined in the owner-map (own_map). 00 means the sector has got no proprietor. If powerstations are predeployed that do not have an owner (which means they must be conquered), they have to be set on owner 7. If they were put on neutral (owner 0) they are without a function!

Flakstations must be assigned to their proper owner. Generally it is possible to assign a Flak Station to another owner but it is more useful to stick to the given ownership and not to mix between the races. If an owner is assigned that does not participate in the game, his flakstations will be there but there are no weapons mounted on the turrets.

Owner
Number
Hexadecimal

Neutral
0
00

Resistance
1
01

Sulgogars
2
02

Mykonians
3
03

Taerkasts
4
04

Black Sect
5
05

Ghorkov
6
06

Tutorial / neutral for powerstations 
7
07

list 1, ownership-list

2.6. List of keywords

Keyword
Value
Description



begin_level

Starts defining the general settings

Set
= [value]
Useable graphic-sets (1 to 6)

Sky
= [filename]
Used sky, see \Data\Objekts

slot0 to slot7 

Used palette, don’t change!

event_loop
= [value]
Tutorial-advice (1 to 3)

title_default

title_deutsch
= [Name]

= [Name]
Former levelname, not in use anymore

Ambiencetrack
= 2_00_200
Musictrack played from CD, minimal break,  maximal break, in milliseconds

Movie
= mov:[Filename]
Tutorial movie, see \Data\Mov

unit_limit
= [Number]
Defines the default unit limit

unit_limit_type
= [Number]
Type of unit limit (0 to 2 possible)

unit_limit_arg
= [Percentual value]
Efficiency and limit for expenses in percent

End

Ends general settings



begin_mbmap

Starts defining the briefingmap

Name
= [Filename]
Used map, see \Levels\MBpix

End

Ends defining the briefingmap



begin_dbmap

Starts defining the debriefingmap

Name
= [Filename]
Used map, see \Levels\MBpix

End

Ends defining the debriefingmap



include data:scripts/startup.scr
Defines first level in the single-player leveltree

include data:scripts/startup2.scr
Defines every other level in the single-player leveltree

include data:scripts/net_ypa.script
Defines multi-player-level for the LAN

include data:scripts/inet_ypa.script
Defines multi-player-level for the Internet / modem / direct serial connection



begin_gate

Starts defining the beamgate (single-player only)

sec_x
= [Sector]
Sector x – coordinate of the beamgate

sec_y
= [Sector]
Sector y – coordinate of the beamgate

closed_bp
= [number of the building]
Defines the look of the closed beamgate, (5 with road, 25 without road)

opened_bp
= [number of the building]
Defines the look of the opened beamgate(6 with road, 26 without road)

target_level
= [number of the level]
Next level being available, after finishing this one (multiple naming possible)

keysec_x
= [Sector]
Sector x – coordinate for keysector

keysec_y
= [Sector]
Sector y – coordinate for keysector

mb_status
= unknown
Beamgate is not shown in the missionbriefing

End

Ends defining the beamgate



begin_robo

Starts defining the Host Station

Owner
= [owner]
Defines the owner of a hoststation (1 to 7 possible)

Vehicle
= [number of the vehicle]
Used vehicle for the hoststation (56, 57, 58, 59, 60, 61, 62 possible)

pos_x
= [Position]
Absolute position, x-coordinate (west-east)

pos_y
= -[Position]
Absolute position, y-coordinate (height)

pos_z
= -[Position]
Absolute position, z-coordinate (north-south)

Energy
= [Number]
Maximum energy (display = number / 400)

reload_const
= [Number]
Reload of the energy (see Drak constant)

Viewangle
= [Degree]
Viewangle of the Host Station at the beginning in degree , counter-clockwise

mb_status
= unknown
Host Station is not shown in the missionbriefing

con_budget
= [Percentual value]
Computer time in percent, which is used for conquering (single-player opponents only)

con_delay
= [Time]
Time in milliseconds in which no conquest is done after the beginning of the (single-player opponents only)

def_budget
= [Percentual value]
Computer time in percent, which is used for defense (single-player opponents only)

def_delay
= [Time]
Time in milliseconds in which no defense is done after the beginning of the (single-player opponents only)

rec_budget
= [Percentual value]
Computer time in percent, which is used for reconnaissance (single-player opponents only)

rec_delay
= [Time]
Time in milliseconds in which no reconnaissance is done after the beginning of the (single-player opponents only)

rob_budget
= [Percentual value]
Computer time in percent, which is used for building attack squadrons against hoststations (single-player opponents only)

rob_delay
= [Time]
Time in milliseconds in which no attack squadrons are build after the beginning of the (single-player opponents only)

pow_budget
= [Percentual value]
Computer time in percent, which is used for building powerstations (single-player opponents only)

pow_delay
= [Time]
Time in milliseconds in which no powerstations are build after the beginning of the (single-player opponents only)

rad_budget
= [Percentual value]
Computer time in percent, which is used for building radarstations (single-player opponents only)

rad_delay
= [Time]
Time in milliseconds in which no radarstations are build after the beginning of the (single-player opponents only)

saf_budget
= [Percentual value]
Computer time in percent, which is used for building flakstations (single-player opponents only)

saf_delay
= [Time]
Time in milliseconds in which no flakstations are build after the beginning of the (single-player opponents only)

cpl_budget
= [Percentual value]
Computer time in percent, which is used for movement of the hoststation (single-player opponents only)

cpl_delay
= [Time]
Time in milliseconds in which the Host Station is not allowed to move after the beginning of the (single-player opponents only)

End

Ends defining the Host Station



begin_item

Starts defining the Stoudson-bomb

sec_x
= [Sector]
Sector x – coordinate for the Stoudson-bomb

sec_y
= [Sector]
Sector y – coordinate for the Stoudson-bomb

inactive_bp
= 35
Defines the look of the bomb in normal condition

aktive_bp
= 36
Defines the look of the bomb ticking

trigger_bp
= 37
Defines the look of the bomb exploding

Type
= 1
Choose Stoudson-Bomb

Countdown
= [Time]
Time in milliseconds bomb is ticking

keysec_x
= [Sector]
Keysector for Stoudson-Bomb (please use the building numbers 243 / 244 or the hexadecimals F3 / F4)

keysec_y
= [Sector]
Keysector for Stoudson-Bomb (please use the building numbers 243 / 244 or the hexadecimals F3 / F4)

End

Ends defining the Stoudson-bomb



Begin_squad

Starts defining predefined squads

Owner
= [owner]
Defines the owner of the squad (1 to 7 possible)

Vehicle
= [number of vehicle]
Selection of a vehicle

Num
= [Number]
Number of vehicles in the squad (maximum: 32)

Pos_x
= [Position]
absolute position, x-coordinate (west-east)

Pos_z
= -[Position]
absolute position, z-coordinate (north-south)

Useable

Computer is able to move this unit as he wishes (single-player opponents only)

mb_status
= unknown
Unit is not shown in the missionbriefing

End

Ends defining predefined squads



Begin_enable
= [owner]
Starts defining available units for the owner (1 to 7 possible)

Vehicle Defines the look
= [number of vehicle]
Vehicle available for this user (see list of vehicles)

End

Ends defining predefined squads



Begin_gem

Starts defining upgrade sectors

sec_x
= [Sector]
Sector of the upgrade, x – coordinate

sec_y
= [Sector]
Sector of the upgrade, y - coordinate

Building
= [number of the building]
Defines the look of the upgrade sector (see list of buildings)

Type
= [Number]
Voiceover when conquering (0 to 6 possible)

Begin_action

Starts defining the change that takes affect from this point of time 

Modify_vehicle
= [number of vehicle]
Starts modifying a vehicle (see list of vehicles)

Enable
= [owner]
Owner, for whom the vehicle will be available

Add_energy
= [Number]
Vehicle becomes more expensive by ... units of energy and also receives a better shield (single-player game only)

Add_shield
= [Percentual value]
Percentual value the shield of the vehicle raises (single-player game only)

End

Ends modifying the vehicle

Modify_weapon
[number of the weapon]
Starts modifying a weapon (single-player game only)

Add_energy
= [Number]
Weapon becomes more powerful by ... units of energy (single-player game only)

End

Ends modifying a weapon (single-player game only)

End_action

Ends defining the change that takes place immediately

End

Ends defining upgrade sectors



Begin_maps

Starts defining the look of the 3D environment

typ_map
= 

10 28
Defines where the nonfunctional buildings are, also displays the scale of the level

Own_map
=

10 28
Defines who owns the different sectors, also displays the scale of the level

hgt_map
=

10 28
Defines the altitude of the sectors, also displays the scale of the level

blg_map
=

10 28
Defines where the functional buildings are, also displays the scale of the level

End

Ends defining the look of the 3D environment

List 2 , Commands for script-language

2.7. Explanations for specific keywords

In chapter 2.5 List of keywords all keywords for creating, setting and managing a level and the computer opponents are given. In this chapter here you find additional explanations to some of the more complicated keywords.

2.7.1. Default settings of the scripts (include data: )

For the different levels (single-player level, multi-player level, Internet level) you must include different scripts. These scripts are found in the directory \data\scripts\. You bind them when you include include data:[filename] in the level-script. These scripts reset all non-upgradeable vehicle or buildings to the default values. 

A level for single-player requires the data startup2.scr to be included. This can be located in every place in the file except between a begin_[something] to the end. Normally this line is located in:

;------------------------------------------------------------

;--- Prototype Modifications                              ---

;------------------------------------------------------------

you can often find it there. It would look like this:

include data:scripts/startup2.scr

For multi-player in the LAN the file net_ypa.scr needs to be included. For levels in the Internet the file inet_ypa.scr has to be included. The difference between multi-player and the Internet is the number of flaks mounted on the hoststations. That was our concession to the low frequency range in the Internet.

2.7.2. Conduct of hoststations

All keywords you are given are designated to adjust and conduct the computer opponents. They have to be given for computer opponents. If they are given for hoststations that are conducted by a human, they have no function. 

In a single-player mission you can insert 7 different hoststations. If they are from different owners or even the same doesn’t matter. But including 2 or more hoststations conducted by the user is rather complicated. All hoststations will be set but you can only build vehicles in one of them. The others are only mobile flakstations. Additionally we can’t guarantee the level to be crash-free.

The settings for the budget are given in a percentual value in relation to ten minutes. 

If you put the value for con_budget = 70, the computer scans for conquest of land every 3 minutes and vehicles for conquering land are sent out every 3 minutes. As you see, an apparent high value of 3 minutes is not that high. Values form 85 upwards make computer opponents strong. But you have to differ: a conquering-budget of 70 is not high, while a Host Station-attack-budget of 70 is high (being attacked every 3 minutes by a squadron is really exhausting –like Pedestal Mountain) These are experienced values that you have to try out in your own levels.

Please notice that a rob_budget about 97 often results in the computer sending a lot of small squadrons to attack the user while an attack-budget of 70-80 causes the computer to have enough energy for sending a bigger and more effective attack-squadron.

For not getting into deep trouble at the beginning of a level because the computer is sending huge attack-squadrons, each budget can be delayed by any amount of time (in milliseconds). This is useful in almost all of the levels. In the levels at the beginning of the campaign you should be able to learn the controls and all of the functions of the game. In the later levels the computer has sufficient energy to build an efficient attack-squadron. But the computer should perform some other actions before attacking the opponent: Build powerstations, and flakstations for self-defense, conquering land, building radarstations and scouts etc. These settings need to be experienced and you can’t give values that match all of the levels. 

So play your levels some times. Each time the computer opponent will react a little different. You will be astonished how independent the computer will seem to you. It is almost impossible to plan ahead the actions of the computer. This is the reason a lot of playing and experience are very important; especially if you plan to create coherent missions.

2.7.3. The Drak constant (Reload_Const)

The Drak constant is to be used if the energy of the computer exceeds 500,000 and the energy of the human player exceeds 550,000. If you don’t use the keyword  reload_const in a level where the energy exceeds this “limit” the reload of energy raises dramatically. This will result in hoststations being nearly invulnerable and masses of produced vehicles. If you give more than 800,000 units of energy, it is nearly impossible to destroy a Host Station sitting on two medium powerstations with a medium vehicle. This is because the Host Station is reloaded too quickly. 

Calculation of the Drak constant (reload_const):

Enemies

Drak constant for enemies 
= 500,000

((energy-value – Drak constant for enemies) / 3) + Drak constant

Example: energy-value  
= 1,000,000

1,000,000 – 500,000

= 500,000

500,000 / 3


= 166,666.66

166,666 + 500,000

= 666,666

reload_const

= 666,666

Player

Drak constant for player 
= 550,000

(((energy-value – Drak constant for player) /4) + Drak constant for player) /4

Example: energy-value
= 1,000,000

1,000,000 – 550,000

= 450,000

450,000 / 4


= 112,500

112,500 + 550,000

= 662,500

662,500 / 4


= 165,625

reload_const

= 165,625

2.7.4. The different types of unit limit 

Because of the slow connection on the Internet we included different types of unit limit. It turned out that 12 vehicles for each of the 2 opponents are the limit for secure data transfer. If you want to design an Internet-level use these keywords to switch on this limit. 

The different types of unit limit differ in the following features:

1. fixed limit for maximum units

2. passing the limit will cause the powerstations to be less efficient by a fixed percentual value 

3. passing the limit will cause the following units to be more expensive by a fixed percentual value 

These are the keywords:

unit_limit      =
[number] 


unit_limit_type = 
[type] 

unit_limit_arg  = 
[percentual value]
Unit_limit defines the number of units that are available without exceeding the limit. Unit_limit_type defines the type of unit limit to be activated (fixed number = 0; less efficiency of the powerstations = 1; units become more expensive = 2)

You can also add this unit limit to other levels. This will erase the default value. But notice that the limit of 80 units for multi-player in LAN will not be exceeded. This may result in connecting problems. 

2.7.5. Sound output when conquering an upgradesector (Type)

Type = 0
Universal (multi-player)

Type = 1
Weapon upgrade (single-player)

Type = 2
Shield upgrade (single-player)

Type = 3
New vehicle

Type = 4
New building

Type = 5
Radarstation expansion for the Scout (single-player)

Type = 6
Combined vehicle and building upgrade (multi-player)

list 3, sound output for upgrade sectors

Vehicle and building scripts

2.8. List of vehicles

Vehicle number
Name of vehicle / description
owner
Owner number
Owner in hexadecimals

56
Host Station
Resistance
1
01

1
Weasel
Resistance
1
01

16
Fox
Resistance
1
01

2
Jaguar
Resistance
1
01

3
Tiger
Resistance
1
01

12
Rhino
Resistance
1
01

11
Rock-Sled (single-player only)
Resistance
1
01

10
Firefly
Resistance
1
01

6
Wasp
Resistance
1
01

15
Hornet
Resistance
1
01

14
Dragonfly
Resistance
1
01

4
Falcon
Resistance
1
01

7
Warhammer
Resistance
1
01

5
Marauder
Resistance
1
01

9
Scout
Resistance
1
01

133
Giant (single-player only)
Resistance
1
01

134
Bronsteijn (single-player only)
Resistance
1
01



61
Queen (single-player only)
Sulgogars
2
02

73
WOHA-N (single-player only)
Sulgogars
2
02

71
MOAUS-Z single-player only)
Sulgogars
2
02

72
AMM-0 (single-player only)
Sulgogars
2
02

74
ROA-O (single-player only)
Sulgogars
2
02



58
Mothership
Mykonians
3
03

65
5PO-Prisma
Mykonians
3
03

64
X01-Quadda
Mykonians
3
03

66
Static
Mykonians
3
03

68
0815 Ground
Mykonians
3
03

63
Hourglass
Mykonians
3
03

69
Airstick
Mykonians
3
03

70
Bomber
Mykonians
3
03

67
Radar
Mykonians
3
03



60
Mainstation
Taerkasts
4
04

32
Eisenhans
Taerkasts
4
04

37
Leonid
Taerkasts
4
04

33
Hetzel
Taerkasts
4
04

8
Phantom
Taerkasts
4
04

36
Serp
Taerkasts
4
04

38
Mnosjetz
Taerkasts
4
04

131
Zeppelin
Taerkasts
4
04

34
Bronsteijn
Taerkasts
4
04

35
Otschko
Taerkasts
4
04



62
Host Station (single-player only)
Black Sect 
5
05

Utilizes the vehicles of the opponents appearing in the single-player-level



59
Tarantul 1 (single-player only)
Ghorkov
6
06

57
Tarantul 2 -Scorpio-
Ghorkov
6
06

22
Speedy
Ghorkov
6
06

26
Tekh-Trakh
Ghorkov
6
06

24
Ghagoil 1
Ghorkov
6
06

28
Ghagoil 2
Ghorkov
6
06

25
Ghagoil 3
Ghorkov
6
06

23
Ying
Ghorkov
6
06

31
Ting-Ying
Ghorkov
6
06

130
Yang
Ghorkov
6
06

27
Giant
Ghorkov
6
06

30
Giant (flies higher, single-player only)
Ghorkov
6
06

29
Ormu
Ghorkov
6
06

list 4, list of vehicles

2.9. List of special buildings

2.9.1. Single-player buildings

As described in the following list we assigned to each upgrade sector a special type of upgrade. You don’t have to use this kind of assignment. Instead you can create your own. The buildings for the upgrade sectors are defined between begin_gem to end in building = [number of building]. You don’t need to register the hexadecimal into the blg_map because the keyword building = self-registers in the blg_map.

Number of building
Hexadecimal 
Description
Appearance of building
Number for sector-type 

60
3c
Upgrade new Flak for Robo
Wall left with tower
106

61
3d
Upgrade more power for Flak
Wall left
113

4
04
Upgrade new vehicle (small)
Gate and street
100

7
07
Upgrade new vehicle (heavy)
gate with Flak and street
73

15
0f
more weapons for vehicle
Cross
104

51
33
more power for vehicle-gun
Wall at the top with tower
101

50
32
more shield for vehicle
4 towers
102

16
10
new building
Square
103

list 5, upgrade-buildings

If you enable the computer or player to build powerstations, flaks or radarstations, please make sure that he has enough energy to construct these buildings.

The energy for the player is calculated like this: 

maximum energy /4 >= price of the building

for computer opponents:

maximum energy /3 >= price of the building

In the next list all buildings that are available for single-player are listed up. They are for the user and for the computer. There are many more that can be found in the files \data\scripts\build.scr and \data\scripts\stefan.scr.  But these are only to be deployed and can’t be build during the game. Like vehicles the buildings can be modified. But a change can be as devastating for gameplay like a change in the vehicles. Also the danger of crashing increases.

All listed buildings must be entered as hexadecimals in the blg_map.

number of building
Hexa-decimal
description
owner
price in energy

63
3f
Powerstation small
Resistance
100,000

1
01
Powerstation medium
Resistance
140,000

11
0b
Powerstation medium with flaks
Resistance
175,000

64
40
Powerstation large with flaks
Resistance
190,000

28
1c
Flak Station small
Resistance
130,000

2
02
Flak Station large
Resistance
160,000

3
03
Radarstation
Resistance
90,000

54
36
Radarstation large
Resistance
150,000



10
0a
Powerstation medium
Mykonians
103,000

13
0d
Flak Station
Mykonians
170,000

72
48
Radarstation
Mykonians
96,000



53
35
Powerstation small
Taerkasts
106,000

17
11
Powerstation medium
Taerkasts
146,000

31
1f
Flak Station
Taerkasts
163,000

73
49
Radarstation
Taerkasts
100,000



18
12
Flakstation
Black Sect
170,000



52
34
Powerstation small
Ghorkov
110,000

12
0c
Powerstation medium
Ghorkov
150,000

30
1e
Flak Station
Ghorkov
166,000

71
47
Radarstation
Ghorkov
93,000

list 6, single-player-list of buildings

2.9.2. multi-player buildings

Please notice that almost all of the numbers for the buildings in single-player are different from the numbers in multi-player! 

If you enable the computer or player to build powerstations, flaks or radarstations, please make sure that he has enough energy to construct these buildings.

All listed buildings must be entered in the blg_map as hexadecimals.

number of building
hexa-decimal
description
owner
price in energy

1
01
Powerstation small
Resistance
100,000

54
36
Powerstation medium
Resistance
140,000

61
3d
Powerstation large
Resistance
180,000

2
02
Flak Station
Resistance
160,000

3
02
Radarstation
Resistance
90,000



10
0a
Powerstation small
Mykonians
103,000

56
38
Powerstation medium
Mykonians
143,000

63
3f
Powerstation large
Mykonians
183,000

26
1a
Flak Station
Mykonians
170,000

29
1d
Radarstation
Mykonians
96,000



17
11
Powerstation small
Taerkasts
106,000

57
39
Powerstation medium
Taerkasts
166,000

64
40
Powerstation large
Taerkasts
186,000

27
1b
Flak Station
Taerkasts
163,000

30
1e
Radarstation
Taerkasts
100,000



12
0c
Powerstation small
Ghorkov
110,000

55
37
Powerstation medium
Ghorkov
150,000

62
3e
Powerstation large
Ghorkov
190,000

25
19
Flak Station
Ghorkov
166,000

28
1c
Radarstation
Ghorkov
93,000

list 7, multi-player-list of buildings

2.10. List of sectors

The  screenshots to the used sectors are also downloadable...

The elements for streets in the sets 2 (Hills) and 5 (Mountains) don’t always fit. Only bind two street-sectors if they have the same undercoat. You can recognize them by the different color (brown and green). If two street-sectors with different undercoats are beside each other,  they will not connect. This results in ugly gaps. If two streets are parallel a street on the slurp is automatically placed there. This look very bad so please try to avoid this. If you plan to have parallel roads you have to insert a sector without streets between the two roads. Or you can use intersections that go into three directions. The intersection should connect the two streets. 

Make sure that houses are not beside a hill. It is very mean to fall down a hill and get stuck between the house and the rock face. This will cause the vehicle to get destroyed. 

The Taerkast buildings in the sets 2 and 5 should only be placed within a Taerkast territory. You recognize them by the texture (same as the Taerkast Host Station).

3. Briefing and debriefing maps

Programs you need to create a briefing and debriefing map:

Photoshop, Alchemy or a program for converting

For completing the leveldesign you are able to create your own level map for all of your own  levels. All maps are saved in Amiga-IFF format. 

If you don’t feel like creating an own map for your level you can insert a dummy (MB.ilb) in the *.ldf. 

;------------------------------------------------------------

;--- Mission Briefing Maps                              ---

;------------------------------------------------------------

begin_mbmap




     name 

= 
 MB.ILB


end

begin_dbmap

    
name         
= 
 MB.ILB

end

If there is neither a dummy nor a map the briefing and the debriefing are not shown. 

3.2. Map-creation

Your creativity is not limited when designing a map but you should keep some standard options.

For creating a map you need the height-map and the building-map.

These are two basic files you need to complete the map.

3.2.1. Height-map

You create a RGB-file with 480 x 480 pixel with a grey background. Very high and very shallow sectors have to be painted with a very light or very dark grey. The areas on the map can be as big as the sectors in the game. 

Contrast settings and brightness settings can help displaying the difference in altitude. 

With the Photoshop filters like "Spatter", "Glass", "Crosshatch", "Ocean Ripple" etc. you can make the square sectors look rugged and contorted. Another good effect is a satellite photography.  Or you combine the painted map with the satellite-picture using the merge option in Photoshop.

3.2.2. Building-map

In the building-map you can simulate buildings with small white squares, powerstations, bombs etc. can be inserted as you wish. 

This map is put over the height-map and then is made transparent with "Screen".

Both maps are joined with merge and the basis is done.

But attention, save the building map again separately. 

3.2.3. Map-Rendering

To make the map look plastic you can create your own filters in Photoshop and use them on your map ("render/lightning effects").

Finally you put the separately saved building map over the combined map and use the “Screen"-option again. This way the buildings look better.

Arrangement

In URBAN ASSAULT an additional grid was laid over the map in order to emphasize the effect of the sectors. The edge was darkened and on the upper and lower side the edge of a negative was scanned in. 

At the end the sky from a satellite-picture was added and laid over the map with the "hard light"-option. “Contrast and brightness” and "Color Balance" tuned the look of the map. But these were just some suggestions for you to make your maps look beautiful. 

Now you only have to adapt your map to the color range of the game Alchemy is only one program that can do this. When doing this you save the map as a pcx-file and treat it with Alchemy. After that you save it as an IFF-file and copy it into the directory "Levels/MBPix".  

The map should be named like this:

mb_[number of the level].iff

(example: mb_02.iff)

This map is now shown in the mission briefing. It is possible to generate another map for the debriefing. So the contrast and the brightness of the map are set down and a “mud-filter” is added. Treat this map with a program like Alchemy and copy it in the same directory like the briefing-map.

db_[number of the level].iff

(example: db_02.iff)

Otherwise you can copy the map twice into the directory "Levels/MBPix".  One with the name mb_[ number of the level].iff and the second with the name db_[ number of the level].iff.

If one of the maps is missing, the briefing or the debriefing is not displayed. 

4. Troubleshooting

Why does my self-made level doesn’t start? Why does it always crash in multi-player sessions? Our most popular questions and their answers. 

In the directory /env you can find some log-files. Especially ypa_log.txt can answer questions about non-starting levels. 

Here are some clues and answers:

1) there is a begin_... or end missing for the proper start or ending of a group of keywords

2) there is a doubled begin_... or end (or something similar)

3) some keywords are written wrong (most liked: useable)

4) one or all hoststations are located outside the 3D-world because of wrong coordinates: 

a) minus sign missing in front of the Y- or Z- coordinate 

b) position in the 3D-world was not calculated properly (x = 1501 y = -330 z = -1501 is always working) , delete the hoststations step by step

c) maximum number of hoststations exceeded (more than 7) 

d) no resistance-Host Station in this level (happens often in multi-player), set one of the opponent’s hoststations to owner = 1 

5) one or all of the predeployed units are located outside the 3D-world because of wrong coordinates:

a) minus sign missing in front of the Y- or Z- coordinate

b) position in the 3D-world was not calculated properly (x = 1501 y = -330 z = -1501 is always working) , delete the units step by step

c) maximum number of  squadrons exceeded (more than 100) 

d) maximum number of units in one squadron exceeded (more than 32) 

6) In multi-player vehicles or upgrades are enabled that are not assigned for multi-player by the program code (see list of keywords, list of vehicles); don’t use upgrades for weapons etc.; use only vehicle-upgrades; don’t use vehicle number 11. 

7) A set different from the one used initially was inserted. The sets are incompatible between each other. There are many buildings that only exist in one of the sets. This causes the program to crash. The only solution is to set all the sectors in the typ-Map to 00. Better don’t change the set after you already edited the sectors.

